Effect of prevention of inorganic sulfate depletion on the pharmacokinetics of acetaminophen in rats.
The elimination of large doses of acetaminophen is associated with substantial depletion of endogenous inorganic sulfate which is utilized for the formation of acetaminophen sulfate. This depletion has pronounced dose- and time-dependent effects on the pharmacokinetics of acetaminophen. The purposes of this investigation were to determine the pharmacokinetics of acetaminophen in rats when endogenous sulfate depletion is prevented by administration of inorganic sulfate and to develop a simple, physiologically based pharmacokinetic model for the elimination of acetaminophen under these conditions. Adult Sprague-Dawley rats received an i.v. injection and a continuous infusion of sodium sulfate as well as an i.v. injection of acetaminophen, either 15, 30, 150 or 300 mg/kg. Serum inorganic sulfate concentrations remained at or above the physiologic level at all times. Plasma concentrations of acetaminophen declined exponentially with time after the two lower doses but exhibited initial downward curvature in log-linear plots after the two larger doses. The time-averaged plasma clearance of acetaminophen decreased with increasing dose whereas the terminal half-life was dose-independent. Most of the drug was eliminated in the urine as acetaminophen sulfate but the dose fractions of acetaminophen glucuronide and unmetabolized drug excreted in the urine increased with increasing dose. The renal clearance of acetaminophen did not exhibit dose-dependence but the apparent formation clearance of acetaminophen glucuronide tended to decrease with increasing dose. The formation of acetaminophen sulfate is describable by Michaelis-Menten kinetics, with a Vmax of about 6.5 mumol/min/kg and an in vivo KM (referenced to plasma) of about 100 microM.(ABSTRACT TRUNCATED AT 250 WORDS)